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The Pennsylvania Local Technical Assistance Program (LTAP) shares transportation
knowledge, improves road maintenance and safety skills, and puts research and new
technology into practice at the local level through:
Training: Workshops are scheduled throughout the state and can be requested as a road show.
Technical Assistance: LTAP technical experts are available by phone, by email, and in person to
help townships troubleshoot specific issues on their roadways.
Newsletter: LTAP distributes a quarterly newsletter, Moving Forward, which features the
latest news and new practices and technologies.
Technical Information Sheets: Tech sheets provide useful, technical information on such topics
as effective stop sign placement, how to use the MUTCD, paving roads, and other safety and
maintenance issues related to local roads.
Website: LTAP’s website, www.ltap.state.pa.us, is a valuable tool that provides up-to-date
information on workshops, news items, LTAP Advisory Committee members, tech sheets,
newsletters, and other resources.

All LTAP services are offered at NO Cost to Municipalities!!!

Roads Scholar Program - Professional Certification Program
•

Must complete approved workshops within a three-year period.
✓ 10 - for Roads Scholar I
✓ 8 - for Roads Scholar II
• Pass (70%) an in-class quiz taken at the end of each workshop which consists of 12
questions
• Successful completion of a certified CPR training also earns you one workshop credit.
You MUST include your name/contact information on the answer sheet for credit.
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PROGRAM OBJECTIVES/OUTLINE
To provide an understanding of the:
• storm runoff processes,
• current regulations, and
• the operation and maintenance of stormwater Best Management Practices.
Workshop Outline
I.
The Rainfall/Runoff Process
II.
Impacts from Human Activities
III.
Issues Related to Carbonate Geology (This section is taught when the condition exists in the area.)
IV.
Regulatory Summary
V.
Overview of NPDES MS4 Stormwater Permits
VI. Stormwater BMP’s: Operation & Maintenance
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Acronyms
BMP

Best Management Practices: Pennsylvania Best Management Practices Guide

IDDE

Illicit Discharge Detection and Elimination: One of the Minimum Control Measures in
the MS4 permit requiring the detection and disconnection of non-stormwater
discharges from the MS4.

LID

Low Impact Development: Techniques used to restore the landscapes ability to detain,
store, evaporate, infiltrate, and cleanse runoff.

MCM

Minimum Control Measure: The six elements of the MS4 stormwater management
program which when implemented should result in significant reduction in pollutants
discharged into receiving waters.

MS4

Municipal Separate Storm sewer Systems: A system owned or operated by a public
agency. A municipality, a municipal utility district, flood control district, or other special
district, a county, a state or federal agency

NPDES National Pollutant Discharge Elimination System
NOI

Notice of Intent – permit application

NOT

Notice of Termination – A NOT is filed to terminate a NPDES construction discharge
permit.

PCMs

Pollutant Control Measures: Activities to identify and control pollutant loading to
impaired water.

PCSM

Post Construction Stormwater Management: Aplan specifying the BMPs to be used to
control stormwater runoff impacts from a development project.

PRPs

Pollutant Reduction Plans: Planning documents that guide the selection and
implementation of BMPs to reduce pollutant loading to surface waters.

SCM

Stormwater Control Measure: A PennDOT acronym equivalent to Best Management
Practice.

TMDL

Total Maximum Daily Load: The amount of pollutant a stream can assimilate and still
meet water quality standards

TSS

Total Suspended Solids: Solids in water that can be trapped by a filter.
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WLA

Waste Load Allocation: The portion of the receiving water’s loading capacity that is
allocated to one of its existing or future

PART I
THE RAINFALL / RUNOFF PROCESS
Hydrologic Cycle
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Physical Process
Rainfall Runoff Process

Infiltration Excess
•

Infiltration excess occurs when the soils infiltration capacity is less than the rate of rainfall
and the excess water runs off.

Page 6 of 45

PennDOT LTAP Course: Stormwater

Thru-Flow
•
•

•

•

A result of the complex interaction of gravitational water moving through and local soil and
geologic characteristics.
As water enters the soil, it initially moves vertically under the influence of gravity. However,
changes in subsurface conditions often cause the water to move laterally, following the
path of least resistance. Characteristics that can cause water to move laterally include:
– Change in soil texture
– Change in permeability
– Existence of some confining layer
– Moves along rock layers and fractures
– Moves to areas of greatest permeability
In low areas near streams and at the base of hillslopes (slope breaks), thru-flow often
returns to the surface in the form of springs or saturation areas. This is referred to as return
flow. When these areas are saturated, the saturation excess processes occur resulting in
significant runoff.
Depending on soil characteristics and subsurface geology, these areas can also occur almost
anywhere in the watershed. This condition is often observed on mountain slopes where
sloping bedrock and soil profiles cause thru-flow to intersect with the ground surface.

Physical Process - Soil Porosity
Soil Porosity: P = Volume Voids / Total Volume
Example: P = (5 / 12) = 42%
Typical values: P = 35% to 45%
Why is this important?
Natural top soils act like a sponge. Approximately 90 percent or more of the annual rainfall in
Pennsylvania occurs in events of an inch or less. For most rainfall events the soil absorbs most if
not all of the rain that
falls on NATURAL LAND
SURFACES. One foot of
topsoil can store
approximately five
inches of water.
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Physical Process Annual Water Balance

On Average (These are annual numbers)
• 37 inches of rain (82 percent) infiltrates into the ground
• Of the 37 inches, 22 inches or 49 percent is used by plants or evaporated back into
atmosphere
• Of 37 inches only 15 inches or 33 percent goes to ground-water recharge.

Page 8 of 45

PennDOT LTAP Course: Stormwater

Physical Process Rainfall - Runoff Data
(Natural Condition for 33 years)
ARS Research Watershed - Watkinsville, GA

ARS Research watershed located in Watkinsville, Georgia; Southern Piedmont. Its geophysical
features are similar to the Piedmont regions in Pennsylvania. Data has been collected daily for
33 years to measure the daily rainfall and runoff for a 19.2 acre watershed. The important thing
to take from the data is the variability in runoff with rainfall.
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Note that 5 inches of rain can produce a range from almost no runoff to 2.5 inches of runoff.
What would cause this kind of variability! _________________________________________
_________________________________________
_________________________________________
_________________________________________

Physical Process
Average Annual Rainfall Data for PA (1950–2010)

Approximately 82 percent of the rain volume occurs in events up to 2.25 inches.
Losses = 82% of annual rainfall (Evapotranspiration = 49% and Recharge = 33%)
Therefore, to maintain our runoff to rainfall volume ratio, we need to manage the difference in
runoff volume pre to post for events up to approximately 2.25 inches.
Current regulations dictate that municipalities manage differences in 2 year design events
which range from 2.5 to 3.3 inches across the state.
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PART II
IMPACTS FROM LAND DEVELOPMENT ACTIVITIES
Stormwater Management:
Controlling surface runoff from land development activities
Surface runoff comes from rainfall events and snow-melt events.

What are some of the impacts land development activities have on surface runoff?

What are some of the impacts to surface runoff caused by Man’s Activities?
• Increased Peak Runoff Rates (flooding)
• Increased Runoff Volume
• Reduced Groundwater Recharge
• Reduced Soil Moisture Storage
• Increased Pollutants in Runoff
• Stream Flooding
• Stream Instability (Scour and Erosion)
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Increased Peak Rate, Volume, and Frequency of Runoff Plus Water
Quality Impacts

Note that citizens often complain of increased “flooding” or observed runoff following the
construction of developments with detention basins in their neighborhood. What they are
seeing is often the increase in frequency of runoff.
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The Runoff Frequency Issue
(ARS Research Watershed - Watkinsville, GA)

The

Runoff
Frequency
Issue
Pre-Development Rainfall – Runoff Data

Post-Development Scenario: Commercial-70% Impervious

To evaluate the impact of development activities, the Watkinsville
ARS data was used to evaluate a development scenario on the research watershed site.
• Assumed development conditions are as outlined on the graphic.
• Continuous simulation model used to evaluate “post-development” response to 33 years of
rainfall data.
• Rainfall runoff response (after routing through detention basin) is as documented below.
PennDOT LTAP Course: Stormwater
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Developed Condition – 33 years of Precip. Data
Note how well the data behaves.
Almost all events result in some surface runoff.
There is nearly a linear relationship between
rainfall and runoff.
Reference: Fennessey, L.A., J.M. Hamlett, G.
Aron, and D. LaSota, 2001. “Changes in
Watershed Runoff Due to Stormwater
Management Pond Regulations.” Journal of Hydrologic Engineering. 6(4): 317-327

The Runoff Frequency Issue
Frequency Change Summary
Natural Condition:
• In 33 years = 12,053 days
• 3,384 days precipitation
• 994 days of runoff
Simulated Developed Condition:
• 2,712 days of runoff occurred.
• Runoff frequency increased by 270 percent.

Increased Peak Rate, Volume, and Frequency
A Change in Stream Physical Characteristics (width, depth, slope, meander pattern) results in:
• Erosion and Sedimentation
• Stream Instability
• Degradation of Habitat

The Impact of Development
•
•
•

Increased runoff peaks
Increased runoff volume
Increased runoff frequency
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As this impact occurs across multiple sites in a watershed, it results in a significant change in
hydrologic regime within the watershed which results in stream instability, erosion and
sedimentation, and degradation of habitat.

Water Quality Impacts
•
•
•
•
•

Floatables
Fertilizers
Temperature
Erosion and
Oil and

The Goal of
Stormwater

The Goal of Stormwater Management

Siltation
Grease

To mitigate impacts caused by land
development activities by controlling runoff
using stormwater management practices that
simulate natural runoff processes.

Management
To manage runoff from development activities to control:
• Peak rates of runoff
• Volume of runoff
• Frequency of runoff
• And Quality of runoff.
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PART III
STORMWATER ISSUES IN
AREAS OF CARBONATE GEOLOGY
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Underlying Geology
•
•
•

Layered
Pinnacled
Folded

Issues in Areas of Carbonate Geology
What are some of the storm runoff related issues in areas with carbonate bedrock?
• Sinkholes
• Disappearing or Losing Streams
• Often No Evidence of Streams (Bed and Banks)
• Springs
• Drainage Areas without Defined Outlets (closed depressions)
Sinkholes
How They Form
Sinkholes are created when solution cavities form in geologic
time. Folded formations create cracks in the limestone creating
pathways for water movement. In addition, water can often find
pathways along angled layers resulting from uplift.

It usually takes an “event” to cause a sink hole to form.
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Over time, surface soils are slowly pulled into the cracks and crevices. As more and more soil
moves into the solution cavities below, the surface soil mantle over the openings begins to
drape creating areas of depression at the surface. When large volumes of soil are pulled into
the subsurface openings, the surface soil mantel may collapse and form a sinkhole.
However, sinkholes can form in response to single events when soil moisture moves through
the soil at high enough rates to cause significant amounts of soil to move into the void space in
the carbonate rock.
Bath Tub Theory
A bath-tub analogy is sometimes used to explain the process of
sinkhole creation. In the bathtub model, the bathtub surface
represents the carbonate bedrock, the bathtub drain represents a
crack, crevice, or conduit in the limestone. Drainage through the soil
mantel fills the bathtub. The process is explained as follows:
A) Water infiltrates through the soil;
B) Some soil is pulled with the water and enters the drain, leaving a void
behind;
C) Over time, additional soil moves into the void, and the void
moves towards the soil causing the surface soil to “drape”,
causing an enclosed depression;
D) As additional soil is pulled into the drain, the void gets larger and
eventually collapses;
E) If enough water is supplied to this area, more soil is pulled into the drain
and an open connection to the bedrock conduit is created.
Note: This is a simplistic model for the creation of a sinkhole. Field conditions can vary
significantly resulting in a multitude of variations on the bathtub analogy.

Sinkholes result when significant volumes of soil move
into subsurface cavities creating voids within the soil
mantel causing a cover collapse.
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Issues in Areas of Carbonate Geology
Sinkholes Questions and Cautions
•
•
•

Should we infiltrate in carbonate areas?
If so, how can the risk of sinkhole formation be minimized?
Should existing sinkholes be sealed?

To infiltrate or not in to infiltrate in karst areas?
This is a question that is debated often between professionals and regulators. Design
professionals are typically concerned about the risk and liability associated with “engineered”
infiltration in karst areas. Development inherently concentrates flows and infiltration functions
which increases the risk of sinkhole formation, and potential economic loss. Regulatory
agencies typically do not share in the same risk, and see infiltration as a natural and on-going
process in karst environments.
It is true that infiltration is a natural and on-going process in karst environments. Even in
natural environments, sinkholes are created in response to hydrologic events. The danger
associated with development in karst areas is the concentration of surface runoff and
infiltration functions which serve to aggravate and accelerate the sinkhole forming process. In
addition, development places additional infrastructure at risk in the process.
The importance of mitigating the environmental impacts which result from development
activities dictates that consideration be given to infiltration in karst regions. It is reasonable to
expect that some infiltration can be accomplished with development in karst areas.
Engineered Infiltration
In karst regions Engineered Infiltration must be done with carefully. The science and the
physical processes, as well as the risks, must be understood to make wise engineering
judgments.
Sinkholes – Is Infiltration a Viable Tool?
Yes, Mother Nature does it.

PennDOT LTAP Course: Stormwater
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Sinkholes Minimizing the Risk Keys to Successful Infiltration in Karst
Understand the Science and Site (Involve Qualified Professional)/ Minimize flow
Concentration
• How Sinkholes form
• Mother nature infiltrates over wide areas and shallow depths – don’t bring all site area to
one point to infiltrate
• Weathering and flow paths often exist along geologic interfaces
• Solution cavities often exist over areas where enclosed depressions have formed over
geologic time.
Infiltrate slowly
• In karst environments, it may be necessary to slow down natural infiltration rates to
minimize the risk of excessive pore velocities. Infiltration rates can be modified by placing a
minimum 12 inch layer of “rate control” material at the bottom of the infiltration trench or
bed.
• The Pennsylvania Best Management Practices (BMP) Manual indicates that infiltration rates
in karst should be limited to no more than 5 inches per hour. In some high risk areas, lower
rates may be warranted.

Keep Facilities Away from Infrastructure
Anticipate failure
• Don’t locate infiltration facilities where they may cause significant or catastrophic damage
to adjacent and down gradient infrastructure if a cover collapse does occur.
Note: Just claiming carbonate geology is not adequate justification by itself for not mitigating
the increase in runoff volume resulting from a development project.
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Sealing Sinkholes
Is sealing existing sinkholes appropriate?
There has also been much discussion regarding sealing sinkholes. It has been suggested that
sinkholes should be sealed to minimize the risk of urban pollutants reaching the groundwater
table, and to minimize the risk of sinkholes getting larger as a result of increased concentration
of flows after development.
Sometimes Yes…….. Sometimes No

Increased risk of pollution from uncontrolled flows into sinkholes is an issue. However, historic
sealing of sinkholes has resulted in significant downstream flooding, and often results in the
development of new, more extensive sinkholes resulting from additional flow concentration
and ponding depths.
Repairing Sink Holes
Instead of sealing sinkholes, managing the inflow to natural or induced sinkholes is a more
responsible solution.
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Aggregate filters
Constructed as follows:
1. Excavate all material from the sinkhole opening down to its throat.
2. Put a layer of large stones in the hole. This initial layer should be larger than the throat
opening.
3. Add two or three additional layers of progressively smaller stones to choke the opening.
4. The top layer of stone should be approximately ¼ inch material (Penn DOT Standard
anti-skid).
5. Cover the gravel with a permeable, non-woven geotextile fabric as a separator.
6. Finally, add a layer of C-33 sand as the top layer.
7. Fill the remainder of the hole with soil to match the existing soil profile.
The objective of this reverse filter is to provide an open path for percolating water so that its
function is maintained. Each stone layer should be a minimum of six inches thick, or 1.5 times
the average stone size in the layer, whichever is greater. The thickness of the soil layer should
be established based on the anticipated depth of ponding over the repaired sinkhole. Although
the author is not aware of any data relating ponding depth to soil layer thickness, field
observations indicate that when significant ponding or inundation may occur, up to 30 inches of
top-soil should be used. In other cases where the repaired sinkhole may only be subject to
minor surface inundation, as little as 12 inches may be acceptable.
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PART IV
REGULATORY SUMMARY
Regulations
Federal Regulations
•

1943 Federal Pollution Control Act/1972 Clean Water Act (1943 – present; NPDES
requirements)

State Regulations
•
•
•
•

Clean Streams Law (1937)
Act 167 (Planning)
Anti-Degradation Regulations (Title 25, Chapter 93.4; 2003 – interpretation related to
Stormwater)
Title 25, Chapter 102 – Stormwater and E&S (Nov. 2010)

Local Ordinances
•

Act 167 and MS4 NPDES requirement influence

What the Regulations Require
Peak Rate Control (Flood control)
Post-development < Pre-development

Volume Control (Habitat Degradation / Water Quality)
•
•
•

Manage Volume Difference (pre to post) for 2-year event
Runoff from 20 percent of existing site imperviousness must also be managed
Some exemptions for
– Brownfields
– Carbonate Areas
– Linear Projects (roads / utilities)
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What the Regulations Require
Water Quality
•

•

TSS, nitrogen, phosphorous
– If delta volume met ➔ water quality generally met
– Otherwise, demonstrate:
✓ 85% reduction for TSS,
✓ 85% reduction in phosphorus and
✓ 50% reduction for nitrogen.
Temperature
– Compliance Narrative

Meeting the Regulations
The Solution?
•
•

Restore the landscapes functionality
Use Low Impact Development (LID) techniques to
restore the landscapes ability to detain, store,
evaporate, infiltrate, and cleanse runoff.

Note that if pollution reductions are
part of an NPDES construction
discharge permit, the MS4 cannot
take credit for those BMPs. The MS4
must install BMPs that are
independent of a permitted
construction activity or that achieve
more removal than is required by the
construction permit.
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PART V
OVERVIEW OF NPDES MS4 STORMWATER PERMITS
Overview of NPDES MS4 Permits
EPA – Clean Water Act (1972)
and
Pennsylvania DEP – Clean Streams Law (1937) and Act 167 (1978)
The National Pollutant Discharge Elimination System (NPDES) Stormwater Program regulates
stormwater discharges from three potential sources:
• Municipal separate storm sewer systems (MS4s),
• Construction activities, and
• Industrial activities.
“Separate Storm Sewer System" Includes
•
•
•
•
•

Ditches
Curbs
Gutters
Storm Sewers
Other similar means of collecting or conveying runoff that do not connect with a
wastewater collection system or treatment plant.

“Municipal Separate Storm Sewer System" (MS4), the system must be owned or operated by
a public agency—for example:
•
•
•
•

a municipality
a municipal utility district, flood control district, or other special district
a county
a state or federal agency
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Overview of NPDES MS4 Permits
A “Regulated Small MS4” is:
•
•
•
•

Owned by a state, city, town, village, or other public entity that discharges to waters of the
US
Designed or used to collect or convey stormwater
Is not a Large or Medium MS4 (pop. 100,000+)
Is in the Urbanized Area (UA) based on the US Census
– Urbanized Area is defined as an area comprised of a residential population of at
least 50,000 and an overall population density of at least 1,000 people per square
mile

2010 Census UA maps - EPA’s NPDES website:
http://www.epa.gov/npdes/urbanized-area-maps-npdes-ms4-phase-ii-stormwater-permits
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Overview of NPDES MS4 Permits
NOI – Notice of Intent – permit application
NOT – Notice to Termination
MCM – Minimum Control Measure
BMP – Best Management Practice
Examples: schedules of activities, prohibitions of practices, structural controls, design criteria,
maintenance procedures
TMDL – Total Maximum Daily Load – the amount of
pollutant a stream can assimilate and still meet water
quality standards

Note: PennDOT refers to
BMPs as Stormwater
Control Measures or
SCMs

WLA – Waste Load Allocation – the portion of a surface
water’s loading capacity that is allocated to existing and future point source discharges

Permits
•
•
•

First Small MS4 Permits were required in 2003
Permits were renewed in 2013-2014
New PAG-13 NPDES General Permit for Discharges from Small MS4s became effective
March 2018.

The permit requires development and continued implementation of a Stormwater
Management Program (SWMP) addressing six (6) Minimum Control Measures (MCMs):
1)
2)
3)
4)
5)
6)

Public Education and Outreach
Public Participation / Involvement
Illicit Discharge Detection and Elimination
Construction Site Runoff Control
Post-Construction Runoff Control
Pollution Prevention / Good Housekeeping
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MCM #1: Public Education & Outreach (PEOP)
Requirement:
• To implement a public education program
• To distribute educational materials to the
community, or conduct outreach activities
about stormwater impacts and how to
reduce stormwater pollution
MCM

#2: Public
Involvement & Participation

Handout #1- “When It
Rains It Drains”
Requirements:
Brochure
•
Provide opportunities for the public to participate in the
•
•
•

decision-making processes associated with your Permit
Provide methods of routine communication to various groups such as watershed
associations and environmental organizations
Provide public notice and opportunities for public review and feedback prior to adoption of
any ordinance required by the MS4 Permit
Regularly solicit public involvement and participation. Conduct public meetings to discuss
the on-going implementation of your SWMP

MCM #3: Illicit Discharge Detection & Elimination (IDDE)
Requirements:
• Map MS4 (entire system)
• Conduct screenings – every outfall should be inspected once during the permit term
• Follow your written program for identifying and removing illicit connections/sources
• Enact ordinance
• Do educational outreach on IDDE
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What is an MS4 Outfall?
• The point where an MS4 discharges stormwater to other surface waters
• Point sources are not just pipes, but include any discernible, confined and discrete
conveyance including, but not limited to ditches and channels as defined in 25 Pa. Code
92a.2

MS4 Outfall Quiz
MS4 Outfall
The point where an MS4 discharges stormwater to other surface waters …

Not just pipes

MCM #4: Construction Site Stormwater Runoff Control
Requirement:
• To Implement Erosion and Sediment Control BMPs During
Construction
Most municipalities rely on DEP’s Chapter 102 program to meet
these requirements.
Otherwise the requirements include:
• Develop implement, and enforce a program
• Develop and implement an ordinance
• Develop requirements for construction site operators
• Develop procedures for receipt and consideration of public input

MCM #5: Post-Construction Stormwater Management (PCSM) in New and Redevelopment
Activities
Requirements:
• Implementation of BMPs to minimize water quality impacts and maintain pre-development
runoff conditions
PennDOT LTAP Course: Stormwater
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•
•
•
•

Ensure that controls are installed to prevent or minimize water quality impacts (Inspections)
Enact, implement, and enforce an ordinance – PCSM
Encourage and expand the use of Low Impact Development
Ensure adequate operation and maintenance of all post-construction stormwater
management BMPs (Inspections)

MCM #6: Pollution Prevention/Good Housekeeping
Requirements:
• Identify and document all facilities and activities that are owned or operated by the
municipality and have the potential for generating stormwater runoff
• Develop, implement, and maintain a written operation and maintenance (O&M) program
for all municipal operations and facilities that could contribute to the discharge of

Most municipalities use DEP’s NPDES Permit program for discharges
associated with construction to satisfy some of these requirements.
•

pollutants from the regulated small MS4s, as identified under BMP #1
Develop and implement an employee training program

Written operation and maintenance programs should include
• Management of Municipally owned facilites and activities
• Maintenance activities
• Inspection procedures
• Pollution controls
• Waste disposal procedures

Who is responsible for the MS4 permit activities in your Municipality?
Are there daily activities that you should be documenting for your Municipality’s permit?

Inspections may be required
if this is not a function that
will be covered by the
Conservation District.
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The Next Level – Implementing the 2018 Permit Renewal
Pollutant Control Measures (PCMs) are activities to identify and control pollutant loading to
impaired water.
•

PCMs are required for impaired streams
– Appendix A for Metals and/or pH (AMD)
– Appendix B for Pathogens (e.g. fecal coliform)
– Appendix C for Priority Organic Compounds (e.g. PCBs and pesticides)

Pollutant Reduction Plans (PRPs) are planning documents that guide the selection and
implementation of BMPs to reduce pollutant loading to surface waters
•

PRPs are required if there are:
– Discharges to the Chesapeake Bay Watershed (Appendix D)
– Waters impaired for Nutrients and/or Sediment (Appendix E)

A Total Maximum Daily Load (TMDL) identifies the allowable pollutant loads to a waterbody
from both point and non-point sources that will prevent a violation of water quality
standards.

A Waste Load Allocation (WLA) is the portion of the receiving water’s loading capacity that is
allocated to one of its existing or future point sources of pollution.
•

A TMDL Plan is required for any stream with a TMDL and WLA.
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2018 Permit Requirements
•
•
•

•
•

•
•

As part of MCM#2, MS4s are now required to show public participation for TMDL plans and
PRPs before submission to DEP
MS4s that discharge to streams that have a WLA in an approved TMDL for nutrients or
sediment are required to apply for an Individual Permit
MS4s that discharge to streams that are impaired for nutrients or sediment without an
approved TMDL or that discharge to the Chesapeake Bay are required to apply for an
Individual Permit.
PADEP MS4 requirements GIS website http://www.depgis.state.pa.us/MS4/index.html
A Total Maximum Daily Load identifies the
allowable pollutant loads to a waterbody from
both point and non-point sources that will prevent
a violation of water quality standards.
A Waste Load Allocation (WLA) is the portion of a receiving water’s loading capacity that is
allocated to one of its existing or future point sources of pollution.
A TMDL Plan is required for any stream with a TMDL and WLA.
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Chesapeake Bay Watershed in PA
Maps of the Chesapeake Bay Watershed are available at www.chesapeakebay.net

Impaired Streams
Mapping of impaired streams is available at www.depgis.state.us/emappa

Handout #2-Summary of National Pollutant Discharge Elimination System
(NPDES) Municipal Separate Storm Sewer System (MS4) Requirements

PART VI
OPERATION AND MAINTENANCE
OF STORMWATER BMP’S
Operation and Maintenance Plan
Current Pennsylvania post construction stormwater management regulations require a
Maintenance Plan

Stormwater Management Facilities-Types of Facilities
• Natural Areas and Vegetative Filter Strips
• Detention / Retention Facilities
• Infiltration Basins and Trenches
• Bioretention Facilities (Raingardens, Water Quality Swales, etc.)
• Constructed Wetlands
• Water Quality Filters (Constructed and Manufactured)
If there was a PCSM plan for the design/construction of these facilities, maintenance should
follow the activities/schedule identified on the plan.
If no is no PCSM plan, follow maintenance activities/schedule identified in Pennsylvania BMP
manual or PennDOT information.

Handout #3-Pennsylvania Stormwater Best Management Practices Manual
Pennsylvania Stormwater Best Management Practices Manual
PennDOT LTAP Course: Stormwater
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Management of Stormwater BMPs
Stormwater Management Facilities
Natural Areas or Vegetated Filter Strip

DEP BMP Manual Maintenance:
•
•
•
•

Maintain sheet flow
Maintain Vegetation
Drainage in 72 Hours to avoid mosquito breeding
Remove accumulated sediment
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Stormwater Management Facilities - Detention / Retention Facilities
DEP BMP Manual Maintenance:
Maintain and Inspect after significant storm events
• Maintain outlet structure
• Remove sediment/debris
• Erosion Repair
• Standing water
• Mow, if appropriate
• Maintain vegetation
Significant storm is defined differently in different sources –
BMP manual (storms > than 1 inch, 2 inches in 24 hours)
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Stormwater Management Facilities - Surface Infiltration Basins
DEP BMP Manual Maintenance:
• Remove debris/sediment
• Maintain vegetation/structures
• Mow as appropriate
• Drawdown within 72 hours

PennDOT LTAP Course: Stormwater
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Stormwater Management Facilities - Porous Pavement over
Infiltration
DEP BMP Manual Maintenance:
• Vacuuming
• Clean Inlets
• Control the use of the pavement – no
stockpiling or staging
• Limit use of chemicals

Stormwater Management Facilities
- Subsurface Infiltration Basins and Trenches
DEP BMP Manual Maintenance:
• Clean Inlets
• Maintain vegetation at surface
• Limit vehicular access

Stormwater Management Facilities - BioRetention Facilities / Raingardens
Parking Lot Rain Gardens - Within Parking Islands
DEP BMP Manual Maintenance:
Municipal Maintenance Requirements - Low
• Weeding during vegetation establishment
• Remove debris 2 times year
• Maintain mulch and totally replace every 2-3 years
• Remove sediment
• Maintain vegetation
• Watering during drought
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Stormwater Management Facilities - Bio-Retention Facilities /
Raingardens
Residential Raingardens

Roadside Rain Garden and
Drains

Municipal Maintenance
Medium

Disconnected Roof

Requirements –

Roadside Rain Garden
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Retrofit for Urban Streets

Make sure the homeowner
understands the purpose and
function of residential
raingardens.

Water Quality Swales
DEP BMP Manual Maintenance:
• Remove debris/sediment
• Maintain vegetation/structures
• Mow as appropriate
• Drawdown within 72 hours
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Constructed Wetlands
DEP BMP Manual Maintenance:
• Establish and maintain vegetation
• Remove trash and debris
• Remove sediment from forebay
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Water Quality Filters Constructed

DEP BMP Manual Maintenance:
• Remove sediment and trash

Water Quality Filters – Manufactured
Follow manufacturer’s guidelines for maintenance.
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General Maintenance Requirements
All
•

•

Inspect after significant rain
– Sediment / Debris Accumulation
– Erosion
– Established Vegetative Cover
Remove any accumulated sediment/debris

All Structural
•

Check for structural integrity

All Vegetated
•
•

Ensure no surface compaction (parking, drive-over)
Mow only as appropriate for vegetative species

Infiltration Facilities
•

Check for infiltration function … must drain in 72
hours

Bio-Retention Facilities
•
•
•
•
•

Prune and weed while vegetation is being established
Cut perennial plantings each year and remove leaves
and other dead plant material
Replace mulch as needed once every 2-3 years
Water during drought
Inspect health of shrubs, trees, and other vegetation
2 times a year

Water Quality Filters – Constructed
•
•
•
•

Remove trash and debris as necessary
Scrape silt and rake
Till and aerate filter area
Replace filtering medium if depth reduced by
maintenance or other

PennDOT LTAP Course: Stormwater
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Water Quality Filters and Hydrodynamic Devices – Manufactured
Follow manufacturer’s recommendations

Write it Down
•
•
•

Keep records of ALL inspections and maintenance activities
If there is a discrepancy between PCSM plan and O&M records, it
could result in a violation
Also keep records if you are forced to maintain a private BMP. EPA
will need a paper trail for everything associated with MS4 permit.

Handout #3-Pennsylvania Stormwater Best Management Practices Manual
Pennsylvania Stormwater Best Management Practices Manual
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STORMWATER
Operations and Maintenance
Can Prevent Stormwater
From Becoming
“Good Rain Gone Wrong”

FOR MORE ASSISTANCE...
Call: 1-800-FOR-LTAP
Write: LTAP – Local Technical Assistance Program
Pennsylvania Department of Transportation
Bureau of Planning and Research
400 North Street, 6th Floor
Harrisburg, PA 17120
E-mail: LTAP@state.pa.us
Web Site: www.ltap.state.pa.us
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